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1. Introduction
In RAN #86 meeting, the new SID [1] on NR QoE management and optimizations for diverse services was agreed. The objective of SI is listed as following:

	In order to support 5G existing services (e.g. streaming services) and new emerging services in the future, the potential mechanisms to support for the following aspects should be studied in NR.

· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]

· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]


In this contribution, we will discuss the latency measurement.
2. Discussion
As discussed in [2], SA4 has defined the QoE measurement for the streaming, MTSI and VR services. SA4 has not defined the QoE measurement for URLLC services. As well known, the latency is very important for the URLLC services and AR/VR services as well. In R16, RAN3, RAN2 and SA2 have specified the latency measurement of RAN part and CN part respectively for QoS monitoring. Also RAN3&RAN2 use the same method to measure RAN part delay for OAM performance and for MDT. Figure 1 shows the procedure of delay measurement for QoS monitoring. According to the TS 38.314, the RAN part of UL& DL packet delays are the sum of different parts of delay measurements as shown in Figure 2.
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© UL W6-U delay: [(T4-T1)-(T3-12)}/2(hsyn between UPF and RAN) or (T4-T3) (Syn between
TFF and RoN)
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© E2E L delay: IL Delay in RAWIL NG-1 delay
® E2E DL delay: DL Delay in RAMHDL N6-U delay





Figure 1 Delay measurement for QoS monitoring
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Figure 2 RAN part delay in R16

We can see that the delay measurement results are not accurate based on the following reasons:
· The result is the sum of delay parts with average values. According to TR 38.913, user plane latency is defined as the time taken for successfully delivering an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions. Therefore the R16 delay measurement cannot reflect the E2E packet delay of RAN.
· For the DL delay measurement, it does not include the delay of PDCP re-ordering. As well known, the UE may receive the DL packets out of order. If the in-order delivery is configured by the network, the PDCP of UE will not deliver the out of order packets to the upper layer. The PDCP re-ordering delay may vary and might be long. The waiting of in-order delivery will introduce the deviation of latency.
· For the D1 in the DL delay, according to the TS 28.552, the definition is “time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or time when the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode, minus time when corresponding RLC SDUs arriving at MAC lower SAP”. Therefore the DL delay does not include the RLC delay of UE for UM mode. In addition, the D1 also includes part of UL delay (e.g. the UL delay of HARQ feedback for UM mode and the UL delay of RLC ACK for AM mode), which actually should not be included. According to the TS 38.322, the UE will send the RLC status when UE receives the polling from the network or detects the reception failure of a PDU. Therefore the D1 cannot reflect the accurate delay.
Observation 1: The delay measurement of RAN part in R16 is not accurate/precise.

In order to achieve a more precise E2E RAN delay, seems to us the definition should be something like: between the time point “when a packet is received by PDCP/SDAP from upper layers in the transmitter side” and the time point “when the relevant packet is sent from PDCP/SDAP to upper layers in the receiver side”, while the receiver/the transmitter can be UE/RAN or RAN/UE. In R16, RAN2 think the delay measurement per DRB is enough. The delay may be provided to QoS flow level by gNB with the assumption that all QoS flows with similar QoS requirements would be mapped into one DRB. Also we think the delay measurement method should be applied to the EN-DC. Therefore we think the E2E delay of RAN is defined as the delay from the time instant when a packet is received by PDCP from upper layers in the transmitter side to the time instant when the relevant packet is sent from PDCP to upper layers in the receiver side. 

Observation 2: For E2E RAN delay, it should indicate the time duration of a packet being transmitted from an ingress point of PDCP in sending side to an egress point of PDCP in receiving side.
Taking the observations above into account, we think the definition of E2E RAN delay deserves further discussions in order to achieve a more precise value, e.g. additional delay is introduced in D1, timing info is based on sub-frame number which is not precise (see 4.2.1.2.2 in 38.314). 
Proposal 1: It is proposed to further investigate mechanisms to achieve a more precise way for E2E RAN delay measurements.

3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: The delay measurement of RAN part in R16 is not accurate/precise.

Observation 2: For E2E RAN delay, it should indicate the time duration of a packet being transmitted from an ingress point of PDCP in sending side to an egress point of PDCP in receiving side.
Proposal 1: It is proposed to further investigate mechanisms to achieve a more precise way for E2E RAN delay measurements.
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